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(54) FLAME-RETARDANT RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin composition which, in spite of using a halogen-free 
resin, can exhibit such flame retardancy that it can pass the vertical flame retardancy test according 
to the UL standard as well as can satisfy mechanical properties for use in wires and which in 
ecofriendly because it can be incinerated without forming any corrosive halogen gas. 
SOLUTION: The flame-retardant resin composition contains 100 pts.wt. polyolefin polymer, desirably 
one comprising 20-40 wt.% polyethylene resin, 10-30 wt.% polypropylene resin, and 30-70 wt.% 
ethylene/butylene rubber, 100-350 pts.wt. metal oxide hydrate, and 0.5-50 pts.wt. ultramicroparticulate 
zinc oxide having a specific surface area of 10-300 m2/g as measured by the BET method. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flame-ret ardant-resin constituent which contains the metal oxide hydrate 100 - the 350 weight 
sections, and the ultrafine particle zinc oxide 0.5 whose specific surface area measured with the BET 
adsorption method is 10-300m2/g - 50 weight sections to the polyolefine system polymer 100 weight 
section. 

[Claim 2] The flame-retardant-resin constituent according to claim 1 whose mean particle diameter of the 
primary particle of said ultrafine particle zinc oxide is 0.1 micrometers or less. 

[Claim 3] the flame-retardant-resin constituent according to claim 1 or 2 said whose metal oxide hydrates 
are a magnesium hydroxide and (or) an aluminum hydroxide. 

[Claim 4] The flame-retardant-resin constituent according to claim 1, 2, or 3 used for a wire covering. 
[Claim 5] The flame-retardant-resin constituent used for the wire covering to which the specific surface area 
measured with a magnesium hydroxide 100 - the 350 weight sections, and a BET adsorption method adds 
10-300m2/g to the polyolefine system polymer 100 weight section which consists of 20 - 40 % of the weight 
of polyethylene system resin, 10 - 30 % of the weight of polypropylene regins, and 30 - 70 % of the weight 
of ethylene-butylene rubber, and mean particle diameter comes to add the ultrafine particle zinc oxide 0.5 
0. 1 micrometers or less - 50 weight sections. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Even if this invention does not contain a halogen, it relates to the flame-ret ardant- 
resin constituent which has fire retardancy equivalent to a polyvinyl chloride (henceforth PVC) constituent. 
[0002] 

[Description of the Prior Art] Since electric insulation is good and has the fire retardancy of self- 
extinguishing, the PVC constituent is widely used for a wire covering, a tube, a tape, a packing material, 
building materials, etc. However, since the PVC constituent contains the chlorine (CI) which is a halogen, it 
generates corrosive gas, such as a hydrogen chloride (HC1), at the time of combustion. For this reason, when 
various kinds of PVC products become trash, there is a problem that these incineration disposal becomes 
difficult. 

[0003] In recent years, the various attempts which are going to solve such a problem are made. 
[0004] In the case of the wire covering ingredient, olefin system resin called polyethylene (PE) and 
polypropylene (PP) with the sufficient electric insulation as resin which change to PVC attracts attention, 
and examination of the flameproofing is performed briskly. Addition of metal oxide hydrates, such as a 
magnesium hydroxide (Mg2 (OH)) which is the most effective flame retarder as the flameproofing approach 
of an olefin system resin ingredient, and an aluminum hydroxide (aluminum3 (OH)), is common. 
[0005] However, in order to give the advanced fire retardancy which passes the perpendicular fire 
retardancy examining method based on UL, a lot of addition is required, spoils workability and mold-goods 
physical properties greatly, and will become far from the point of practicality. 

[0006] Therefore, if it is in the conventional fire-resistant constituent, the approach of making a metal oxide 
hydrate a subject and using together inorganic compounds, such as nitrogen system compounds, such as 
phosphorus system compounds, such as red phosphorus and polyphosphoric acid ammonium, and a 
melamine cyano rate, an organic silicone system compound or zinc borate, and stannic acid zinc, is in use as 
described by JP,7-149965,A. 

[0007] However, the actual condition is that the ingredient which all well-known techniques are insufficient 
now, and has the advanced fire retardancy which passes the perpendicular fire retardancy examining method 
based on UL, and can fulfill physical properties other than workability and fire retardancy is not yet 
obtained. 
[0008] 

[Means for Solving the Problem] This invention is made in order to solve the problem of the conventional 
technique like the above, and fulfilling the mechanical property as an electric wire using the resin which 
does not contain a halogen, it has the fire retardancy which passes the perpendicular fire retardancy 
examining method based on UL, and it is made in order not to generate corrosive gas but to offer a resin 
constituent desirable also in environment at the time of incineration processing. 

[0009] Namely, this invention receives the polyolefine system polymer 100 weight section (henceforth the 
section). The flame-retardant-resin constituent containing the 100 to metal oxide hydrate 350 section, and 
the 0.5 to ultrafine particle zinc-oxide 50 section whose specific surface area measured with the BET 
adsorption method is 10-300m2/g (claim 1), The flame-retardant-resin constituent according to claim 1 
whose mean particle diameter of the primary particle of said ultrafine particle zinc oxide is 0. 1 micrometers 
or less (claim 2), the flame-retardant-resin constituent (claim 3) according to claim 1 or 2 said whose metal 
oxide hydrates are a magnesium hydroxide and (or) an aluminum hydroxide — The flame-retardant-resin 
constituent according to claim 1, 2, or 3 used for a wire covering (claim 4), And the polyolefine system 
polymer 100 section which consists of 20 - 40 % of the weight (henceforth %) of polyethylene system resin, 
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10 - 30% of polypropylene regins, and 30 - 70% of ethylene-butylene rubber is received. It is related with 
the flame-retardant-resin constituent (claim 5) used for the wire covering to which the specific surface area 
measured with the 100 to magnesium-hydroxide 350 section and a BET adsorption method adds 10- 
300m2/g, and mean particle diameter comes to add the 0.5 to ultrafine particle zinc-oxide 50 section 0.1 
micrometers or less. 
[0010] 

[Embodiment of the Invention] The flame-retardant-resin constituent of this invention has good electric 
insulation, the polyolefine system polymer which does not generate corrosive gas, such as HC1, at the time 
of combustion is used as matrix resin, and the specific surface area measured with the BET adsorption 
method effective in evaluation by the perpendicular fire retardancy examining method based on the metal 
oxide hydrate and UL which are known as most effective flame retarder to this matrix resin blends the 
ultrafine particle zinc oxide which is 10-300m2/g. 

[001 1] As said polyolefine system polymer, electric insulation is JIS, for example. K The volume-resistivity 
value defined by 6723 is lxl015-ohmcm in 30 degrees C, and it is JISK. Tensile strength [ in / by the 
tension test set to 71 13 / 23 degrees C ] has 10 or more MP as and desirable **** elongation from the point 
which what has 1 50% or more of property uses as a 600V burning-resistance polyethylene insulated cable or 
a burning-resistance cross-linked polyethylene insulated cable. 

[0012] Said polyolefine system polymer is desirable from the point excels [ be / the percentages of the olefin 
monomelic unit occupied in a polymer / 60% or more and 65 more% or more ] in electric insulation, thermal 
resistance, and fire retardancy, and it raises tensile strength, and an upper limit is 100%. 
[0013] As said olefin monomer, ethylene, a propylene, a butene, an isobutylene, a methyl pentene, a hexene, 
octene, an annular olefin, etc. are given to the olefin of carbon numbers 2-8, and a concrete target. 
[0014] As units other than the olefin monomelic unit which may be contained in said polyolefine system 
polymer, the unit from monomers, such as vinyl acetate, vinyl alcohol, ethyl acrylate, methyl methacrylate, 
acrylonitrile, and nonconjugated diene, is raised, for example. By making these units contain, a polyolefine 
system polymer can be made good by making it contain 40% or less at 1 0% or more preferably, such as 
thermal resistance, fire retardancy, and front-face nature. 

[001 5] It divides roughly into said polyolefine system polymer, and polyolefine system resin and 
polyolefine system rubber (a polyolefine system elastomer is included) are contained in it. These may be 
used by one sort and may be used combining two or more sorts. Among these, the combination of 
polyolefine system resin and polyolefine system rubber (a polyolefine system elastomer is included) is JIS. 
It is desirable from the point which is easy to clear the physical properties of 10 or more MPas of tensile 
strength set to K6760, and 150% or more of **** elongation. 

[0016] As an example of said polyolefine system resin For example, polyethylene, ethylene propylene 
rubber, an ethylene-propylene-nonconjugated diene copolymer, An ethylene-butene copolymer, an ethylene- 
hexene copolymer, an ethylene-octene copolymer, An ethylene- vinylacetate copolymer, an ethylene- 
vinylalcohol copolymer, Polyethylene system resin which contains ethylene units, such as an ethylene-ethyl 
acrylate copolymer, 60% or more; Polypropylene, The polypropylene regin which contains propylene units, 
such as a propylene-ethylene random copolymer, 60% or more; common polyolefine system resin, such as a 
polymer (**) of polybutene, a polyisobutylene, the poly methyl pentene, and an annular olefin, is raised. 
These may be used by one sort and may be used combining two or more sorts. 

[001 7] As an example of said polyolefine system rubber, common polyolefine system rubber, such as 
ethylene-butylene rubber (for example, ethylene- 1 -butene rubber etc.) and ethylene-propylene rubber, is 
fried, for example. These may be used by one sort and may be used combining two or more sorts. 
[0018] In said polyolefine system resin and polyolefine system rubber, polyethylene, polypropylene, and an 
ethylene-vinylacetate copolymer are desirable from tractive characteristics, thermal resistance, and an 
insulating point, and ethylene-propylene rubber and ethylene-butylene rubber are desirable from flexibility 
and the point of smeariness prevention. 

[0019] When using the flame-retardant-resin constituent of this invention as wire covering material, as a 
polyolefine system polymer, polyethylene system resin is advantageous from the point of the **** 
prevention by contact to copper wire, a polypropylene regin is advantageous from the point which raises the 
thermal resistance of wire covering material, and the concomitant use system of polyethylene system resin 
and a polypropylene regin is desirable practical, moreover, the dispersibility of the ultrafine particle zinc 
oxide whose specific surface area which could give flexibility and was measured with the metal oxide 
hydrate and the BET adsorption method is 10-300m2/g can be raised by combining the polyolefine system 
rubber further represented with ethylene-propylene rubber and (or) ethylene-butylene rubber with what 
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combined poly ECHIRE system resin and a polypropylene regin. 

[0020] it is desirable to use the polyolefine system polymer containing 20 - 40% of polyethylene system 
resin, 10 - 30% of polypropylene regins, ethylene-propylene rubber and (or) ethylene-butylene rubber, 
especially 30 - 70% of ethylene-butylene rubber from the point like the above as a polyolefine system 
polymer used for this invention. 

[0021] It is decomposed into metal oxide and a steam at the time of combustion, and the metal oxide hydrate 
used by this invention discovers fire retardancy. While lowering temperature when a metal oxide hydrate 
decomposes into metal oxide and a steam at the time of combustion if a metal oxide hydrate (for example, 
magnesium hydroxide (Mg2 (OH))) is added to a polyolefine system polymer, supply of the oxygen to the 
part which has burned with the generated steam can be suppressed. Moreover, when metal oxide adheres to 
the part which has burned, flame can be prevented from spreading in a new polymer side. 
[0022] As magnitude of said metal oxide hydrate, from the point that that they are 10 micrometers or less 
and 5 more micrometers or less in mean particle diameter do not reduce the tensile strength of said 
polyolefine system polymer, it is desirable and desirable from the point that that they are 0.1 micrometers or 
more and 0.5 more micrometers or more raise the fire retardancy of said polyolefine system polymer. 
[0023] As an example of said metal oxide hydrate, a magnesium hydroxide, an aluminum hydroxide, a 
calcium hydroxide, etc. are raised, for example. These may be used by one sort and may be used combining 
two or more sorts, among these — coming out — a magnesium hydroxide and (or) an aluminum hydroxide 
are desirable from the point which raises the fire retardancy of said polyolefine system polymer, and 
especially a magnesium hydroxide is desirable. 

[0024] On the occasion of use of said metal oxide hydrate, what carried out surface treatment of the metal 
oxide hydrate by higher fatty acids, such as a silane coupling agent and stearin acid, an oxalic acid anion, 
etc. for fall prevention of the mechanical characteristic of the constituent which it compatibility-improves 
and is obtained with a polyolefine system polymer, a water resisting property, acid-proof improvement, etc. 
may be used. 

[0025] As for especially especially the addition of said metal oxide hydrate, it is desirable that the 100 or 
more sections are usually the 270 or less sections the 300 more or less sections the 350 or less sections in the 
160 or more sections the 150 more or more sections to the polyolefine system polymer 100 section. If said 
addition decreases too much, even if it uses together with an ultrafine particle zinc oxide, it will become 
difficult to pass evaluation by the perpendicular fire retardancy examining method based on UL. On the 
other hand, although fire retardancy becomes high so that there are many additions, the mechanical property 
of the constituent which will be obtained if many [ too ], workability, an insulating property, etc. fall. 
[0026] The ultrafine particle zinc oxide used for this invention is a powder zinc oxide of high dispersibility 
of the white which consists of a very fine primary particle, and ********** measured by the BET 
adsorption method is 10-300m2/g. It is that said ultrafine particle zinc oxide acts as a dehydrogenation 
catalyst in a combustion process, and a dehydrogenation catalyst reaction occurs. The hydrogen in a 
polymer chain by [ dramatically **** ] being divided and promoting formation of a double bond quickly 
The carbonaceous network structure is built in a polymer chain, and carbonization of a polymer is promoted, 
and when carbonization progresses, the yield of the inflammable gas of pyrolysis reaction time decreases 
remarkably, and it is imagined as that by which combustion of a polymer is controlled as a result. Therefore, 
the probability for catalytic reaction to occur is considered with the ability of fire retardancy for it to be high 
and to be made to discover effectively, so that the specific surface area of an ultrafine particle zinc oxide is 
large. 

[0027] Although ********** measured by the BET adsorption method like the above-mentioned is 10- 
300m2/g, as for said ultrafine particle zinc oxide, it is desirable that it is more than 50 morem2/g, and it is 
desirable that it is below 100m2/g. When said specific surface area is under 10m2/g, in order that particles 
may condense what desired fire-resistant effectiveness is hard to be acquired, and surpasses 300m2/g and it 
may start a maldistribution, desired fire-resistant effectiveness is not acquired. 

[0028] When acquiring the fire-resistant effectiveness for which it asks, the mean particle diameter of a 
primary particle is 0.1 micrometers or less and 0.05 more micrometers or less, and the mean particle 
diameter of said ultrafine particle zinc oxide has a desirable thing 0.001 micrometers or more. 
[0029] As an example of said ultrafine particle zinc oxide, it is NANOFINE made from Sakai Chemistry, 
for example. W-l (specific-surface- area 75m2/g, mean particle diameter of 0.01 micrometers), NANOFINE 
P-2 (specific-surface-area 50m2/g, mean particle diameter of 0.02 micrometers), FINE X-50 (specific- 
surface-area 50m2/g, mean particle diameter of 0.02 micrometers), FINEX-75 (specific-surface-area 
75m2/g, mean particle diameter of 0.01 micrometers), etc. are raised. These may be used by one sort and 
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may be used combining two or more sorts, among these — coming out — NANOFINE W-l falls the tensile 
strength of said polyolefine system polymer — not making — in addition — and it is desirable from the point 
which can raise fire retardancy. 

[0030] Although said ultrafine particle zinc oxide is a powder zinc oxide of high dispersibility of the white 
which consists of a very fine primary particle manufactured using a metal zinc metal as a raw material 
Although the dry process which manufactures a zinc white and zinc powder by dissolving a metal zinc metal 
as the process, oxidizing the thing made to steam-ize, and cooling, the wet method which manufactures an 
impalpable powder zinc oxide by obtaining precipitate after dissolving a zinc white and zinc powder in an 
acid, and drying this are raised As long as the ultrafine particle whose magnitude of the specific surface area 
measured by the BET adsorption method is 10-300m2/g is obtained, there is no limitation in the process. 
[0031] As an addition of said ultrafine particle zinc oxide, it is desirable that they are the 0.5 or more 
sections and the 10 more sections or more to the polyolefine system polymer 100 section from the point that 
desired fire-resistant effectiveness is easy to be acquired, the rate of increase [ as opposed to an addition in 
their being the 50 or less sections and the 45 more sections or less ] of fire-resistant effectiveness is high, 
and it is desirable from the point that the fall of the workability at the time of wire covering shaping or a 
mechanical property cannot take place easily. 

[0032] In order to heighten fire-resistant effectiveness further, in addition to said metal oxide hydrate and an 
ultrafine particle zinc oxide, other flame retarders may be added to the flame-retardant-resin constituent of 
this invention. Moreover, generally it is used and amount addition of the additive generally added by the 
flame-retardant-resin constituent may be carried out. These should just carry out selection use at any time 
according to the application of a flame-retardant-resin constituent. 

[0033] As flame retarders other than said metal oxide hydrate and an ultrafine particle zinc oxide For 
example, red phosphorus, stabilization red phosphorus by which stabilizing treatment was carried out, 
polyphosphoric acid ammonium, A phosphoric ester compound, a phosphite system compound, a phosphine 
system compound, phosphorus system compound; melamine system compounds (a melamine — ), such as 
the phosphine oxide system compound, a phosphazene system compound, phosphate, and polyphosphoric 
acid ammonium Nitrogen system compound; organic silicone system compounds, such as ammonium 
compounds, such as a guanidine compound, ammonium carbonates, etc., such as a methylol melamine, a 
melamine SHIANU rate, and a sulfuric-acid melamine; inorganic compounds, such as zinc borate and 
stannic acid zinc, etc. are raised. These may be used by one sort and may be used two or more sorts, when 
using these flame retarders, that it is the two to 10 section falls the tensile strength of said polyolefine 
system polymer to the total quantity 1 00 section of said metal oxide hydrate and an ultrafine particle zinc 
oxide — not making — in addition — and it is desirable from the point which can raise fire retardancy. 
[0034] As an additive of said others, for example Moreover, stabilizing agent; barium stearate, such as anti- 
oxidant; KIRETA, Lubricant, such as a metal salt of higher fatty acids, such as magnesium stearate, and 
polyethylene wax; Paraffin series, The various straight mineral oil of a naphthene, castor oil, cotton seed oil, 
linseed oil, rapeseed oil, Vegetable oil, such as soybean oil, palm oil, coconut oil, peanut oil, haze wax, 
pineapple oil, and olive oil, Chemistry cross linking agent; ultraviolet ray absorbent; copper inhibitor, such 
as polyfunctional monomer for raising more antioxidant; physical properties, such as softener; phenol 
systems, such as process oil which is synthetic oil, such as silicone, polybutadiene, and polybutene, and an 
amine system, and a radical generating agent; A pigment, The coloring agent of a color and others etc. is 
raised. 

[0035] Since high fire retardancy is attained and the flame-retardant-resin constituent of this invention does 
not generate a corrosive toxic gas at the time of combustion, It is what has the property of making easy 
improvement in safety in case of a fire, and incineration disposal at the time of discarding. For example, to 
3.5 or more pH set to JCS379A, the acidity of the generating gas at the time of combustion has the 
outstanding property of 5.5 or more pH, and can use it advantageously as covering material of an electric 
wire, a cable, or its imitation. Covering thickness can clear the physical properties of 10 or more MPas of 
tensile strength which 1mm or less and an electric-wire outer diameter could pass evaluation by Electrical 
Appliance and Material Control Law and the perpendicular methods of testing for combustion enacted by 
UL, respectively by using the flame-retardant-resin constituent of this invention although especially the fire 
retardancy of level especially high to wiring in a device of 3mm or less is required, and was set to 
JISK6760, and 1 50% or more of **** elongation. 

[0036] In addition, measurement of the specific surface area by the BET adsorption method in this invention 
and measurement of the mean particle diameter of a primary particle are measured by the following 
approach. 
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[0037] BET adsorption method: It is measurement [0038] by the amount of nitrogen gas adsorption based on 
DIN66131 from a photograph 20000 times the calculation primary particle mean-particle-diameter: scanning 
electron microscope of this. 

[Example] Next, although the flame-retardant-resin constituent of this invention is further explained to a 
detail based on an example and the example of a comparison, this invention is not limited to these. 
[0039] [Material of construction] 
(Polyolefine system polymer) 

Affinity PL 1880: Dow Chemical Co., made in [ LLDPEPB222A:Sun Alomar ], and polypropylene 
EBM2021 P:JSR, Inc., ethylene butylene copolymerization rubber [0040] (Metal oxide hydrate) 
Kuisma 5PH: The product made from Consonance Chemistry, a magnesium hydroxide, mean particle 
diameter of 0.8 micrometers [0041] (Ultrafine particle zinc oxide) 

An ultrafme-particle zinc oxide given in Table 1 : The product made from Sakai Chemistry [0042] (in 
addition to this) 

PW-380made from melamine SHIANU rate 640:nitrogen system compound and Nissan Chemistry: — a 
softener, the Idemitsu Kosan make, paraffin series process oil Electronic Broking Systems:LION make, 
ethylene screw fatty-acid AMAIDO AO-412S:Asahi Denka Kogyo K.K. make, thioether system antioxidant 
ZS-90:Asahi Denka Kogyo K.K. make, heavy-metal deactivator CDA-1 :Asahi Denka Kogyo K.K. make, 
and a heavy -metal deactivator [0043] [The evaluation approach] 

(Perpendicular fire retardancy trial) It is based on the perpendicular combustion test enacted by UL VW-1. 
[0044] (Tensile strength, **** elongation) JIS It is based on the approach indicated by K6760. 
[0045] (Acidity of the generating gas at the time of combustion) It is based on the approach indicated by the 
JCSNo. 397 A. 

[0046] The examples 1 -6 and example 1 of comparison - 3 (creation of flame-retardant-resin constituent 
pellet) affinity PL 1880 (LLDPE) 30 section, As opposed to the polyolefine system polymer 100 section 
which consists of the 222A(polypropylene) PB20 section and the EBM2021P (ethylene butylene 
copolymerization rubber)50 section A metal oxide hydrate and an ultrafine particle zinc oxide given in 
Table 1 An amount given in Table 1, The melamine SHIANU rate 640 (nitrogen system compound) 10 
section, the PW-380 (paraffin series process oil) 10 section, The Electronic Broking Systems(ethylene screw 
fatty-acid AMAIDO) 2 section, the AO-412S (thioether system antioxidant)0.5 section, The ZS-90(heavy- 
metal deactivator) 1 section and the CDA-1 (heavy-metal deactivator) 0.5 section were blended so that total 
weight might be set to 10kg, and it mixed under the room temperature for 5 minutes with 10L tumbler, 
kneaded with 10L pressurized kneader, took out at 210 degrees C, and pelletized with the granulating 
machine. 

[0047] The kneading machine of said pellet creation time and its service condition, granulator, and its 
service condition were as follows. 

[0048] Kneading machine: 10LMS pressurized kneader DS 10-20 MWH-H (Made in the Moriyama Factory) 

Kneading conditions: Jacket temperature [ of 1 80 degrees C ], and rotor rotational frequency 60rpm 
granulator:FR-65 feeder RUDA (Made in the Moriyama Factory) 

Granulation conditions: Cylinder 1 180 degrees C, cylinder 2 190 degrees C, adapter 200 degrees C, dice 
210 degrees C, screw speed 40rpm [0049] (Manufacture of an electric wire) The obtained pellet was used, it 
covered so that it might become 0.4mm in thickness about a flame-retardant-resin constituent on the copper 
wire with a diameter of 0.7mm of single track using a crosshead dice with the lab PURASUTO mill 
20mmphi extruder of Make [ machine / Oriental energy ], and the electric wire was manufactured. 
[0050] The fabrication conditions at the time of electric-wire manufacture were as follows. 
[0051] cylinder-temperature: - CI 220 degrees C and C2 240 degrees C and C3 200 degrees C and C4 230- 
degree-C screw configuration: — mixing type screw-speed [ of the full flight compression ratio 2.4 ]: — 10 - 
40rpm taking over rate: - 5 - 20 m/min [0052] The obtained electric wire was evaluated. A result is shown 
in Table 1 . Moreover, when the acidity of the generating gas at the time of combustion of the obtained 
electric wire was evaluated, it was within the limits of pH 5.5-6.0. 
[0053] 
[Table 1] 
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[0054] 

[Effect of the Invention] Fulfilling the mechanical property as an electric wire, in spite of using the polymer 
which does not contain a halogen, if the flame-retardant-resin constituent of this invention is used, it has the 
fire retardancy which passes the perpendicular fire retardancy examining method based on UL, and at the 
time of incineration processing, corrosive halogen gas is not generated but an electric wire desirable also in 
environment can be obtained. 



[Translation done.] 
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